This two-phase evaluation documented the delivery and effectiveness of evidence-based health education methods by regular staff to pregnant smokers. During Phase 1, a total of 436 Medicaid patients were screened and 416 (95%) gave consent: 334 nonsmokers and 102 smokers. This historical Comparison (C) group was assessed to document the "normal" pretrial smoking prevalence, patient nondisclosure (deception), and cessation rates at the first prenatal visit and during care. After this study, a formative evaluation of SCRIPT methods was conducted among 139 experimental group patients and 126 control group patients. During Phase 2, a total of 6,514 patients were screened over a 36-month period: 1,736 (27%) were smokers and 1,340 (77%) gave consent. After randomization, 247 became ineligible. The remaining 1,093 smokers received brief routine advice to quit. The experimental group (n = 544) also received a Commit to Quit video, A Pregnant Woman's Guide to Quit Smoking, and counseling. Self-reports and saliva were collected at baseline, ≥60 days, and ≤90 days postpartum for cotinine analyses to document cessation and significant reduction (SR) rates. The Phase 1 formative evaluation documented a 24% nondisclosure rate at the onset of care. It also confirmed a significantly higher experimental (17.3%) versus control group (8.8%) cessation rate and experimental versus control group SR rates of 22% and 16%. During Phase 2, unplanned policy changes, and delivery of experimental group counseling procedures to 15% to 20% of control group patients, resulted in a final experimental group cessation rate of 12% and a control group rate of 10%. The experimental group SR rate of 18%, however, was significantly higher than the control group SR rate of 13%. Effectiveness varied by the stability of clinic infrastructure, and degree of fidelity of staff performance of assessment and intervention procedures. The methods and results of this study will assist future health education programs for pregnant smokers to plan and conduct process and impact evaluations in prenatal care.
Background
Exposure to tobacco smoke during pregnancy is the most salient cause of infant morbidity and mortality in the United States (Hasselmeyer, Meyer, & Catz, 1979; U.S. Department of Health and Health Services [USDHHS], 1990, 2000) . A dose-response relationship exists between smoking and low birth weight (LBW): rates increase 53% for light and 130% for heavy smokers (Hasselmeyer et al., 1979; USDHHS, 1990) .
Smoking during and after pregnancy also causes infant respiratory diseases (USDHHS, 1990) . Despite nationwide initiatives, the National 2000 Health Objectives for cessation and LBW during pregnancy were not achieved (USDHHS, 2000) . The National 2010 Health Objectives to increase cessation during pregnancy to 99% and reduce LBW incidence to ≤5% (USDHHS, 2000) were also not achieved. Because of consistently large differences between smoking rates reported in the past decade by the CDC of 10.2% (USDHHS, 2006) and the Substance Abuse and Mental Health Services Administration rates of 17.3% (Office of Applied Studies, 2007), well documented high patient nondisclosure rates (Russell Crawford, & Woodby, 2004; Windsor, Boyd, & Orleans, 1998) , and a lack of biochemical confirmation of self-reports in any national survey during pregnancy, limited progress has been made to reduce the smoking rate during pregnancy in the United States. All national and state smoking rates based only on patient self-reports are very inaccurate.
The need to disseminate and evaluate the level of adoption by regular staff and the effectiveness and cost-effectiveness of evidence-based intervention methods is well recognized (Kendrick et al., 1995; Li, Windsor, Lowe, & Goldenberg, 1992; Windsor et al., 1985; Windsor, Woodby, et al., 2000; Windsor, Li, et al., 1993; . Windsor, Boyd, and Orleans (1998) , the Agency for Health Care Policy and Research (AHCPR; Fiore et al., 1996) , the Agency for Healthcare Research and Quality (AHRQ; Fiore et al., 2000; Fiore, Bailey, & Cohen, 2008) , and Lumley, Oliver, and Waters (2008) meta-analyses confirm that health education methods for pregnant smokers are modestly efficacious. Although rates vary by population characteristics, typical cessation rates of 2% to 10% during care from brief advice (Ask-Advise-Assess) may be increased to 10% to 20% by delivery of best practice methods (Ask-Advise-Assess-Assist-Arrange) by trained providers (Fiore et al., 1996; Fiore et al., 2000; Fiore et al., 2008; Li et al., 1992; Lumley, Oliver, & Waters, 2009; Windsor, 2010; Windsor et al., 1985; Windsor, Whiteside, et al., 2000; Windsor, Li, et al., 1993; .
The Smoking Cessation and Reduction In Pregnancy Treatment (SCRIPT) Trial III was conducted as a sequel to two successful evaluations, Trial I and Trial II . Trials I and II had confirmed the successful delivery of health education intervention by health education specialists and its efficacy and cost-effectiveness (Windsor, 2003; Windsor, Li, et al., 1993; Windsor, Warner, & Cutter, 1988) . Biochemically confirmed effectiveness rates attributable to best practice methods delivered by regular prenatal care staff have not been documented for a large representative statewide sample of pregnant Medicaid-supported smokers.
Trial III assessed the fidelity of the delivery of SCRIPT methods by regular staff at 10 prenatal clinics by public health nurses, social workers, and nutritionists and evaluated the effectiveness of the methods among a large cohort of patients representative of a state Medicaid population. Our primary hypothesis was that the AHCPR (Fiore et al., 1996) and AHRQ (Fiore et al., 2000) recommended SCRIPT methods would significantly increase the cessation and significant reduction rates beyond the normal, pre-Trial III rates for Medicaid pregnant smokers. This report is a comprehensive presentation of the methods and results of the SCRIPT Trial III.
Method
This trial was a 5-year, two-phase collaborative study between the University of Alabama at Birmingham (UAB) and Alabama Department of Public Health (ADPH). During Phase 1, organizational development and site selection were completed. A pretrial, nonexperimental smoking history study was conducted to document smoking prevalence and patient nondisclosure (deception) rate at the onset of care (Russell et al., 2005) . The historical comparison group was designed to confirm in Year 1 the normal effectiveness (cessation and significant reduction) rates, from the delivery of brief cessation counseling by staff before the new SCRIPT methods were introduced at the clinics by regular prenatal care staff. After the smoking history study was completed, staff at each site received a standardized training program to prepare them to implement the new SCRIPT and assessment procedures. A formative evaluation was conducted among 265 smokers to determine the feasibility of the delivery of the new intervention methods and to document behavioral impact in Years 1 to 2. Phase 1 evaluation and intervention methods and results have been published Windsor, Whiteside, et al., 2000) .
In Years 2 to 5 the Phase 2 effectiveness evaluation of the SCRIPT Program was implemented. Trial III methods were based on the AHCPR (Fiore et al., 1996) and AHRQ (Fiore et al., 2000) Tobacco Treatment Guidelines, the experiences and results of SCRIPT Trial I and Trial II in Alabama representing 1,223 Medicaid patients Windsor, Li, et al., 1993; , and five other successful, independent evaluations of SCRIPT methods (Sweden: Hjalmarson, Hahn, & Svanberg, 1991; Canada: O'Connor et al., 1992; Norway: Valbo & Nylander, 1994; Valbo & Schioldborg, 1994; North Carolina: Hartmann, Thorpe, Pahel-Short, & Koch, 1996; and Ohio: Gebauer, Kwo, Haynes, & Wewers, 1998) .
Organizational Development
Involvement of public health program leadership and clinic staff in planning and policy-making processes in the introduction and evaluation of new health education methods for routine prenatal care practice is essential. A science-policy-practice partnership of UAB Investigators and Bureau of Family Health Services (BFHS) Program Directors, the SCRIPT Policy and Management Committee, was established to develop the proposal, and direct project implementation. A Practice Advisory Committee, one staff member per prenatal clinic, was created to ensure routine practice input to the Policy and Management Committee.
Site Selection
A site selection process was designed to yield a representative sample of the state's pregnant Medicaid population who smoked. Eligible sites were identified in the 67 counties using selfreported smoking rates from annual vital statistics (Woolbright & Henderson, 1997) . Because a county needed ≥50 smokers/ year to participate (≥1 smoker/week), 50 counties were ineligible. Because one of the 17 eligible counties had a very large annual maternity census, two moderate-sized eligible counties were combined to create one large matched cohort. After stratification of the 16 eligible counties by number of smokers and percentage Black and White, eight matched dyads were created. One county per dyad was randomly selected to participate in the SCRIPT Trial III. Clinic and staff participation was voluntary. There were 10 prenatal care clinics and 28 regular members of the staff in the eight counties selected.
The eight counties selected, one from each of the eight public health areas provided services annually to >15% of pregnant Medicaid patients in Alabama (Woolbright & Henderson, 1997) . A comparison of statistics for the year prior to Trial III confirmed the comparability of the eight SCRIPT counties selected, the nine SCRIPT-eligible counties not selected, and the 50 ineligible counties for the following rates: (a) infant mortality; (b) LBW; (c) percentage receiving assistance under the Women, Infants, and Children program; (d) percentage in family planning; (e) percentage of high school graduates in the county; and (6) percentage Black and White. We were successful in identifying a sample of counties representative of the Alabama Medicaid-supported prenatal care population.
After each county was recruited to participate, staff orientation sessions and patient flow assessments (PFA) were conducted at all clinics during the first 6 months of the trial. A PFA documented the type of services and health education methods provided to pregnant women, smokers, and nonsmokers, and time per provider at the first visit (USDHHS, 1993) . New SCRIPT procedures were introduced during the training as a collaborative partnership, reflecting a continuous quality improvement philosophy (Solberg et al., 1996) . Because smoking status assessment and brief counseling were part of routine care, our training objective was to collaborate with staff to refine the normal counseling structure, process, and content. Total training time was 3 hr each during two on-site sessions. Associated costs were modest (Windsor et al., 1988; .
Program Evaluation Design Historical Comparison (C) Group Design
During Phase 1, a representative sample, a nonexperimental historical comparison (C) group, of all new patients, smokers and nonsmokers from all sites, was assessed over a 1-month period at their first visit and at ≥60 days. The notation (C) is used to indicate that the group was not randomized and was created before staff members were trained to deliver the new SCRIPT methods. This study documented the normal pretrial self-reported and cotinine-confirmed prevalence and nondisclosure (deception) rates at the first visit. It also confirmed the normal pretrial cessation and significant reduction rates during care attributable to the brief informational methods provided by staff members to smokers. The smoking history study was conducted before SCRIPT staff training and before the intervention was introduced to the experimental group patients during the formative and effectiveness evaluations.
The pretrial historical comparison (C) group study was conducted because we anticipated that the Trial III control group cessation and significant reduction rates would be 5% higher than the "normal," historical comparison (C) group cessation and significant reduction rates for these clinics and patients. In SCRIPT Trial II , we conducted the same pretrial comparison group study as Trial III. A representative sample of 406 participants, 100 smokers and 306 nonsmokers, new patients (94% of eligible patients) was recruited during 1 month from the four largest clinics in Birmingham, Alabama.
After completing the formative evaluation, an effectiveness evaluation was conducted. Smokers were randomly assigned at each clinic to an experimental group or control group after screening, consent, and baseline assessment. Participants continued to receive regular obstetrical care from Medicaidreimbursed providers in their home county.
SCRIPT Procedures
All experimental and control group patients received (Ask-Advise-Assess-Arrange) Procedures 1, 2, 3, 9 and 10 (Fiore et al., 1996; Fiore et al., 2000; Windsor et al., 1985; Windsor, Li, et al., 1993) . As noted in Form 1 in the appendix, experimental group patients also received (Assist) Procedures 4 through 8:
A Commit to Quit Smoking During and After Preg-
nancy video (Windsor, Crawford, & Woodby, 1998) (Windsor, 1985) , and 3. A ≤10-minute counseling session (Laine & Davidoff, 1996; Leopold, Cooper, & Clancy, 1996) .
A Pregnant Woman's Guide to Quit Smoking
After an introduction, the Guide was given to patients to review while watching a 14-minute Video (edited: 10 minutes posttrial). It presents three motivational themes by ex-pregnant smokers: (a) promotion of self-efficacy; (b) strong visual messages about maternal, fetal, and infant risk; and (c) cessation skill demonstration. The Guide (fifth edition, has a sixthgrade reading level and uses a 10-day plan with daily cessation skills. The final SCRIPT process and content was derived from meta-evaluations (AHCPR; Fiore et al., 1996; , patient flow analyses (USDHHS, 1993) , and patient interviews .
Measurement Procedures
All patients completed standardized baseline and followup forms and provided a saliva sample for analysis during Trial III. A smoker was defined as a patient who reported ≥1 cigarette (even one puff) in the last 7 days, or had a cotinine level ≥20 ng/mL. Follow-up assessments were performed ≥60 days after the first visit, and ≤90 days postpartum. A patient lost to follow-up (LTF) was counted as a smoker. All forms were transmitted daily by staff at each clinic to the UAB Data Coordinator using the Teleform software (Hardin, Woodby, Crawford, & Windsor, 2005) .
Significant Reduction (SR) Measurement
In the SCRIPT Trial II , a significant reducer was defined as a patient with a baseline saliva cotinine ≥30 ng/mL and ≥50% reduction at follow-up. SR was documented among 16.8% of 400 experimental group patients in Trial II. As predicted, although Trial II quitters had infants on average ≥200 g heavier than smokers, a strong, positive association between SR and an increased, adjusted birth weight of 96 g was documented (Li, Windsor, Perkins, Goldenberg, & Lowe, 1993) . Patients who significantly reduced had heavier babies than smokers. Trial II evidence suggested that significant reduction may be a secondary indicator of impact and harm reduction Windsor, Li, et al., 1993; Windsor, Li, Boyd, & Hartmann, 1999) . In Trial III, a baseline saliva cotinine had to be ≥50 ng/mL and at follow-up it had to be ≤50% lower than that at the baseline to classify a patient as a significant reducer. The revised definition increased the validity of the biochemical estimate of SR by eliminating patients with ultra low baseline levels of exposure. Quitters could not be counted as a significant reducer.
Results

Smoking History Study
During the pretrial smoking history study, a representative sample of 436 new patients, comprising 334 nonsmokers and 102 smokers, were screened at all clinics for 1 month. Ninetyfive percent (n = 416) gave consent, and provided a baseline; 90% (n = 375) had a follow-up assessment and gave a saliva sample. Among the 324 patients who said at their first visit "they were not smokers," a 24% nondisclosure (deception) rate was confirmed (Russell et al., 2005) . This study also confirmed a 4.2% cessation rate and 8.5% significant reduction rate among the pre-Trial III historical comparison (C) group of smokers in year 1. These data documented the "normal" pretrial impact of the brief informational methods before the 28 regular clinic staff were trained to deliver the new SCRIPT methods and before smokers were randomized during the effectiveness evaluation in Years 2 to 5.
During the effectiveness evaluation, in a 36-month period, 6,514 patients were screened at their first visit; 1,736 (27%) were smokers. Of these 1,736, a total of 1,340 (77%) consented and were randomized. After randomization of the 1,340 to the control group or experimental group, 247 patients (18%) from two counties, equally distributed in the control and experimental groups, became ineligible for Trial III participation because the Medicaid primary care contracts at those care sites were rebid by the Department of Health in Years 3 and 4. A comparison of the 1,093 Trial III-eligible participants to the 247 ineligible patients confirmed a significant difference for only the mean baseline cotinine value. Table 1 presents descriptive data about the 1,093 patients who gave consent and were randomized. As noted, the 452 experimental group and 449 control group patients and the patients lost to follow-up (LTF), including 95 from the experimental group and 97 control group, were not significantly different for multiple baseline smoking predictors (Dolan-Mullen, Ramirez, & Groff, 1994; Woodby, Windsor, Snyder, Kohler, & Diclemente, 1999) . These data documented high rates of eligible patient participation (77%) and low attrition rates (18%) for a Medicaid population. These rates and the lack of significant differences between participants who continued or dropped out of the evaluation provided strong support for a small degree of selection bias in Trial III. In combination with the random selection of counties, these data provided strong support for the representativeness of the study cohort and external validity of Trial III results.
Staff Performance Measurement and Process Evaluation Results
A process evaluation confirmed that 6,514 patients were screened over a 36-month period: 77% of eligible smokers (1,340/1,736) agreed to participate. Twenty-eight staff members at the 10 clinics implemented Trial III patient assessment and intervention procedures for a high percentage of patients as part of their routine practice without additional compensation. They performed 100% of baseline and 82% of follow-up assessments, and collected 99% of baseline and 72% of the follow-up saliva samples. Based on patient followup reports, staff provided the video to 95%, the Guide to 99%, and counseling methods to 97% of the E group (Windsor, Clark, Boyd, Goodman, 2004; Windsor, Whiteside, et al., 2000) . Our process evaluation data and discussions about delivery of SCRIPT methods to control group patients with our Practice Advisory Committee at our annual 2-day progress review meeting in Years 3 and 4 confirmed control group exposure to SCRIPT methods. Some of the clinic staff members admitted to having provided some or all SCRIPT methods to a significant proportion of their control group patients. For example, at the largest Trial III clinic with 194 patients (17.8% of Trial III participants), we confirmed a control group rate of 17.5% and an experimental group cessation rate of 22.7%. A large percentage of control group patients at this site had to have received most/all of the SCRIPT methods to produce these impact rates. The experimental and control group cessation rates at this trial site were among the highest rates for pregnant smokers cited in meta-analyses (Fiore et al., 1996; Fiore et al., 2000; Lumley, Oliver, & Waters, 2009; Windsor, 2010; .
Cessation Rates
Data in Table 2 from the effectiveness evaluation confirmed that the experimental group cessation rate of 12.0% was not significantly higher than the 10.0% control group rate. The data also confirmed that the control group cessation rate of 10.0% was also significantly higher (p > .03) than the normal 4.2% cessation rate of the pretrial historical comparison (C) group. The 5.8% cessation rate difference (10.0% minus 4.2%) in the control group versus the historical comparison (C) group cessation rates confirmed that a significantly lower percentage of patients were quitting from the brief counseling methods provided by clinic staff before training and before randomization and delivery of the SCRIPT methods to experimental group patients. The experimental group (12%) versus control group (10%) cessation rates in Table 2 was also in contrast to the published formative evaluation results. The experimental group (n = 136) cessation rate of 17.3% was significantly higher than the control group (n = 129) cessation rate of 8.8% (Windsor, Whiteside, et al., 2000) in Year 1 to 2.
Because there were no significant differences in any of the predictors of smoking behavior change during pregnancy among experimental and control groups LTF patients, it is implausible that all patients LTF were smokers. Although we appropriately applied an intent-to-treat policy in the computation of our impact rates, among the 786 of 1,093 patients (72%) with two cotinine tests, the experimental group cessation rate was 16.2% and control group rate was 13.3%. Although there was probably a small degree of selection bias between the two cohorts, these data indicated that the true cessation rates of the experimental and control groups were higher than the impact rates presented in Table 2 .
SR Rates
Analysis of the SR rates in Table 2 confirmed that the SCRIPT methods produced a statistically higher (p > .02) experimental group (18.2%) versus control group (13.2%) significant reduction rate. Data in Table 2 also confirmed that the 8.5% significant reduction rates of the comparison (C) group was 4.7% lower than the Trial III control group significant reduction rate of 13.2% (p > .05) . Data in Table 3 confirmed that a percentage of heavy smokers (≥266 ng/mL) in the experimental and control groups dramatically reduced (>70%) their tobacco exposure levels during their pregnancy.
Although we also applied an intent-to-treat policy to compute significant reduction rates, assuming LTF patients had not significantly reduced, this is also implausible. There were no significant differences in smoking predictors among the 452 experimental group, 449 control group, 95 experimental LTF, and 97 control LTF patients. After excluding the 110 experimental and control group patients with two cotinine tests who quit, the significant reduction rates were experimental group SR = 24.0% and control group SR = 18.0%. The true significant reduction rates were higher than the reported rates. These data confirmed that a large proportion of patients with the highest baseline cotinine levels were able to substantially reduce exposure to tobacco smoke. The follow-up cotinine levels also confirmed that SR patients were not compensating in their daily pattern of tobacco use.
Nondisclosure (Deception) Rates
The experimental and control group follow-up nondisclosure (deception) rate among smokers in Table 2 , defined as patients who said they quit but had a saliva cotinine of ≥20 ng/mL, was 10%. This rate was much lower than the deception rate of 24% in patients in the Trial III smoking history study who said they were nonsmokers at the first visit Russell et al., 2005) . Trial III data were consistent with the nondisclosure rate of 25% among nonsmokers from Trial II . Trial II and III data from ≥2,000 patients indicated that even after informed consent by a provider, patients were much more sensitive at their first visit about not reporting smoking status than during care and as a participant in an evaluation. Systematic reviews of completed evaluations have consistently reported the highest rates of nondisclosure at the first prenatal visit among patients in Medicaid-supported care .
Trial III and Trial II Control Group Exposure to SCRIPT and Estimated Impact
In an evaluation and interpretation of Trial III results, data from the pretrial historical comparison (C) group combined with the published (C) group results from Trial II need to be examined. Trial II applied the same assessment, measurement, and intervention methods as Trial III for a representative sample (n = 914) of pregnant smokers recruited over a 48-month period in Birmingham, Alabama. Trial II process evaluation confirmed successful implementation. As noted in Table 4 , among the historical comparison (C) groups of Medicaid patients who smoked before both trials, the normal pre-Trial II cessation rate was 3.0% and pre-Trial III cessation rate was 4.2%. The normal pre-Trial II significant reduction rate was 9.3% and 8.5% in Trial III. As noted in Table 4 , both historical comparison (C) group rates were significantly lower (p > .05) than the Trial II control group cessation rate (3.0% vs. 8.5%) and Trial III control group cessation rate (10% vs 4.2%).
One plausible explanation for the large increase in both Trial II and Trial III control group cessation rates was staff participation in health education training programs designed to improve tobacco treatment counseling skills. It also increased the quality, frequency, and intensity of the delivery of counseling messages to all experimental and control group patients after training. In addition, although patients in Trial III were randomized to the control group, a large proportion were not true control group patients. We confirmed that many control group patients, especially at the clinic with the largest Trial III census (18%), received SCRIPT methods: video + Guide + counseling. The experimental group cessation rate of 22.7% and control group cessation rate of 17.5% indicate that probably the majority of patients in the control group at this prenatal care clinic received most or all SCRIPT methods. We concluded that the significantly higher final control group rates versus the comparison (C) group rates in Trial III and Trial II in Table 4 were, at least in part, attributable to organizational development and communication activities in Years 1 to 5, staff training and increased counseling, and attention to smoking behavior during the effectiveness evaluations of both trials.
As noted in Table 4 , an analysis of the pretrial Comparison (C) group, the control group, and experimental group cessation and significant reduction rates in Trial III and Trial II confirmed significant differences for all six rates. When all Trial III and Trial II data, issues, and results were considered, we came to the following conclusion. The SCRIPT methods delivered to the Trial III experimental group were perceived to be significantly more effective than the brief intervention methods delivered by the same staff at the same clinics to the two Comparison (C) groups before Trial III and Trial II training sessions and before patient randomization.
Discussion
The following discussion further examines our results and conclusion. In contrast to the formative evaluation conducted in Years 1 to 2, significant unplanned events during Years 3 to 5 of the effectiveness evaluation produced structural and process changes at many sites. Medicaid contracts were rebid twice: two counties and 247 patients became ineligible. These patients received care at new practice sites. Two other salient factors contributed to the lack of significant differences in the final experimental and control group effectiveness rates in Trial III. They were a lower patient follow-up assessment rate of 82% and saliva collection follow-up rate of 72% in Years 3 to 5 compared to the 90% baseline patient assessment rate and cotinine follow-up rates in Year 1 to 2, and unplanned exposure to SCRIPT methods by 15% to 20% of control group patients in Years 3 to 5. Over a 3-to 5-year period, the quality, time, and fidelity of delivery of the SCRIPT methods (or any counseling methods) are likely to be attenuated. The routinization of new methods and a combination of other historical factors may diminish the effectiveness of behavioral interventions over time.
All of these internal and external historical events represent plausible, partial explanations for a lack of significant differences between the experimental and control groups in Table 2 in contrast to the formative evaluation results. The opportunity to assert control over intersite variations in staffing, and implementation procedures represent common issues and differences that contrast "Efficacy Evaluations: Trial I and Trial II" with "Effectiveness Evaluations: Trial III." After training and randomization in both 5-year studies, the normal, pretrial comparison (C) group cessation rates significantly increased from 3.0% to 8.5% in the Trial II control group and significantly increased from 4.2% to 10.0% in the Trial III control group. The normal pretrial comparison (C) group significant reduction rate increased from 9.3% to 12.3% in the Trial II control group and 8.5% to 13.1% in the Trial III control group. The magnitude of these increases reduced the opportunity and probability of documenting statistically significant differences in effectiveness rates.
The two cohorts of pretrial comparison (C) group patients with biochemical confirmation were representative samples from the same clinics and Medicaid populations. The two pretrial comparison (C) group cohorts were not significantly different for multiple predictors of smoking behavior during pregnancy and were demographically comparable to the control groups of both trials. The same staff members delivered the same methods over each 5-year trial period. These data were derived from the combined Trial II and III cohort of 2007 smokers from 14 Medicaid-supported prenatal care clinics in the same state. The individual and combined data of the two largest trials in this area of research confirmed that significantly lower cessation and significant reduction rates were occurring among the historical Comparison (C) groups of patients prior to staff training to deliver SCRIPT methods and prior to randomization in Trial II and Trial III.
Our process and qualitative methods confirmed that a large number of control group patients were exposed to SCRIPT methods. During SCRIPT Trials I and II there were no reports from control group patients at the end of pregnancy assessments that they had been provided specific SCRIPT methods by specialty staff (efficacy evaluation). The Trial III process evaluation data indicated that when regular staff are trained and have the responsibility to routinely deliver new SCRIPT methods (effectiveness evaluation), over time, they may be less likely to follow policies about what counseling methods patients should receive or not receive.
The aggregate results of Trial III and Trial II indicated that a prenatal care program will probably assist an additional 8% to 10% of patients in quitting when staffing and resources are relatively stable and follow-up rates are high (≥90%) and the SCRIPT methods are delivered with fidelity by trained regular staff. They will also probably assist an additional 8% to 10% of patients who are very heavy smokers (≥200 ng/mL) who cannot quit to significantly reduce tobacco exposure by approximately 70%. These levels of behavioral impact fall well within the range of effectiveness identified by the AHRQ (Fiore et al., 2008) and Cochrane Review (Lumley et al., 2009 ) meta-analyses.
The decision to randomize patients within clinics, and not match and randomize clinics, was selected because of the successful implementation of procedures in Trials I and II representing 1,223 pregnant smokers from clinics in Birmingham, Alabama. Randomization of clinics may eliminate the Trial III exposure problem. A salient, practical barrier to randomization of counties, however, was the limitation of resources. We did not have the funding to recruit, match, and randomize the ≥20 prenatal clinics/counties (≥10 experimental group and ≥10 control group sites) with a minimum of >50 pregnant smokers/site a year needed to have sufficient sample size and statistical power for a group-randomized clinical trial and analysis (Murray, 1998) .
The data from Trials II and III produced very strong and consistent evidence and insight for future SCRIPT evaluations. All evaluation research studies need to biochemically confirm normal pretrial prevalence and nondisclosure rates at the first visit, and to document the normal pretrial behavior change rates during care attributable to the existing counseling methods by using a comparison (C) group representative of all prenatal care practice sites. These two types of evaluation studies must be conducted before training intervention staff and before randomization of patients or sites. Future SCRIPT evaluations should also consider addressing the control group intervention exposure/contamination issue by staff by selecting and applying a matched group/clinic randomized design with an adequate number of sites/subjects and power (Murray, 1998) .
Trial II and III results from a very large, combined sample of 2,007 Medicaid patients representative of a midsized city and a state prenatal care population, respectively, produced biochemically validated evidence of SR. The SR rates were higher than cessation rates in both trials. These two studies unequivocally confirmed that at least 10% to 12% of control group patients and significantly higher percentages, at least 16% to 18%, of experimental group patients who smoked the heaviest were able to dramatically reduce (270 to 80 ng/mL) their daily tobacco exposure. Trial II and Trial III cotinine data confirmed that compensation, such as more intense and complete smoking of each cigarette, was not occurring among these patients. Patient self-reports of cigarettes per day were not used to determine significant reduction because they are very inaccurate.
The literature has described ≤80 ng/mL as a "threshold of addiction" (Benowitz & Henningfield, 1994) . Patients who reduce to <100 ng/mL, from an addiction perspective, should be more able and receptive to targeted interventions. Almost all patients (90%) in either the experimental or control group of Trial II and Trial III who quit had a baseline cotinine of ≤100 ng/mL. Patients with very high biological and psychological addiction levels are very unlikely to quit. Because of the enhanced motivation levels produced by being pregnant, however, 18% to 24% in the experimental group were able to substantially reduce their daily tobacco use.
The large sample size, representativeness, study quality, and the magnitude and consistency of Trial II and III results confirmed that significant reduction occurred among these patients. Given the well-established dose-response relationship and relative and attributable risks between smoking and multiple adverse clinical outcomes, SR rates may represent an additional measure of impact for pregnant smokers. It may be a potential harm reduction indicator of the effectiveness of health education methods. At present, the American College of Obstetricians and Gynecologists (www.acog.org) recommends that if a pregnant smoker cannot quit, cutting back to as few cigarettes as possible would be beneficial.
There continue to be a lack of consensus, however, about the validity of significant reduction as a valid measure of "harm reduction" (England et al., 2001; Li et al., 1993; Windsor, Li, et al., 1993; Windsor et al., 1999) . Future evaluation research is needed to compare a significant reduction intervention + cessation intervention versus a cessation-only intervention to determine if this behavioral approach can significantly increase cessation rates among pregnant smokers. Additional epidemiologic research is needed among a large, representative, prospective cohort of pregnant smokers and nonsmokers (>2,000 patients). A study with saliva cotinine and CO confirmation of tobacco exposure levels at the first visit, end of pregnancy, and postpartum is needed to examine the harm reduction potential and relationship between SR and infant birth weight, and other salient perinatal outcomes.
The complexity of intervention procedures and time per patient are enduring barriers to routine provider use (Davis, 1997; Ershoff, 2004; Latts, Prochazka, Salas, & Young, 2002; Muramoto et al., 2000 ; National Committee for Quality Assurance, www.ncqa.org; Ockene & Zapka, 1997; Orleans, Barker, Kaufman, & Marx, 2000; Zapka et al., 2000) . SCRIPT training methods were successfully implemented, especially during Years 1 and 2, using a science-practice partnership philosophy. Staff members were perceived as local experts and collaborators in training and decision making to reduce barriers to routine delivery. Implementation success was also achieved because of strong administrative leadership support by the Alabama Department of Public Health and at the local clinics. The successful application of a consensus-building philosophy by leadership and colleagues in practice, in contrast to a top-down/ policy-driven approach, should enhance future SCRIPT dissemination and evaluation initiatives.
Our process evaluation methods using Teleform software provided daily and weekly confirmation of the performance levels of each of the 28 members of the staff. They provided essential data to prepare monthly and quarterly feedback to individual providers and clinics. They documented the consistency and inconsistency of delivery (fidelity) of the SCRIPT methods (Hardin et al., 2005) . If prenatal care service providers want to document delivery of SCRIPT methods, Health-Plan Employer Data and Information Set performance standards and measures, process evaluation methods used in Trials II and III must be included as part of any evaluation of a new tobacco treatment for pregnant women (NCQA, www .ncqa.org; Windsor, Li, et al., 1993; Windsor, Whiteside, et al., 2000; Windsor, Woodby, et al., 2000) .
Although the formative and effectiveness evaluation results were mixed and other dissemination and evaluation challenges needed to be addressed (Ahluwalia, 1997) , the BFHS recommended dissemination of SCRIPT methods. This decision was made because of the formative evaluation results (Crawford et al., 2004; Windsor, Woodby, et al., 2000) , the AHCPR (Fiore et al., 1996) and AHRQ guidelines (Fiore et al., 2000) , and the success of SCRIPT evaluations in Alabama (Windsor et al., 1988; Windsor et al., 1985; Windsor, Li, et al., 1993) and in other domestic (Ohio: Gebauer et al., 1998; North Carolina: Hartmann et al., 1996) and foreign systems of care (Sweden: Hjalmarson et al., 1991; Canada: O'Connor et al., 1992; Norway: Valbo & Nylander, 1994; Valbo & Schioldborg, 1994) . The BFHS revised the pregnant smoker counseling policies of the Alabama Medicaid Maternity Care Program (2002) operational manual requiring SCRIPT to be routinely provided by public health staff and other primary care providers.
Implications for Health Education Practice
The SCRIPT Trial III planning, organizational, and staff development procedures and process and impact evaluation methods should provide useful information and insight to health education and maternal and child health program leadership and stakeholders. They should help colleagues, program planners and managers, and health education specialists, who are responsible for planning, managing, and evaluating counseling interventions in prenatal care settings. This evaluation reinforced the importance of blending evaluation-technical dimensions of health education practice and leadership skills essential to establish productive collaborative relationships with colleagues in policy, management, and practice settings for a statewide Medicaid program. The project provided examples of how to introduce and conduct rigorous process and impact evaluations of evidence-based health education methods with regular providers and prenatal clinics for a statewide program.
Because cessation during pregnancy continues to be a major problem in the United States for which limited progress has been made in the past decade, this study has implications for future program and evaluation initiatives. The high rates of participation and retention and the routine delivery of the health education counseling methods by regular staff were encouraging. The time to deliver the methods, and materials and training costs were modest if carbon monoxide (CO) monitoring and self-reports were used to assess cessation, because these practical methods to evaluate new counseling interventions are available at a low cost.
The methods and results of this project, other evaluations of interventions for pregnant smokers, and the most recent AHRQ tobacco treatment guidelines indicate a consensus (AHRQ, 2008) . SCRIPT methods need to be disseminated to systems of prenatal care. The next generation of health education methods needs to focus on reducing the barriers to the dissemination, adoption, and evaluation of a wider variety of evidence-based methods by a greater variety of colleagues in practices and program settings who serve pregnant women (AHRQ, 2008; Windsor, 2010) .
